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CLAIMS 

1 . An apparatus for forming a sequence of N-byte second words 
from bytes forming a sequence of N-byte first words, where N is any integer 
greater than 1, the apparatus comprising: 

a main memory for storing a plurality of bytes, each at a separate 

address; 

a cache memory for storing a plurality of bytes, each at a separate 

address; and 

a control circuit for writing bytes of each first word into either the main 
memory or the cache memory, for thereafter transferring bytes between the main 
memory and the cache memory, for thereafter reading bytes out of the cache 
memory or the main memory and forming each second word there from such that 
each second word comprises bytes of more than one of the first words. 

2. The apparatus in accordance with claim 1 

wherein the cache memory and the control circuit are implemented 
within a single integrated circuit (IC), and 

wherein the main memory is external to the IC. 

3. The apparatus in accordance with claim 1 

wherein the control circuit operates in a burst read mode in which it 
reads bytes stored at a plurality of sequential addresses of the main memory 
whenever it read accesses the main memory, 

wherein the control circuit operates in a burst write mode in which it 
writes bytes to a plurality of sequential addresses of the main memory whenever it 
write accesses the main memory, and 

wherein the control circuit independently read and write accesses 
each individual address of the cache memory whenever it reads a byte from or 
writes a byte to the cache memory. 

4. The apparatus in accordance with claim 1 
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wherein the control circuit writes bytes of each first word into the 
main memory so that they are addressed in the main memory in an order in which 
those bytes appear in the first word, 

wherein the control circuit reads bytes out of the main memory and 
writes them to the cache memory, and 

wherein the memory control circuit forms each second word from 
bytes it reads out of the cache memory. 

5. The apparatus in accordance with claim 1 

wherein the control circuit writes bytes of each first word into the 
cache memory, 

wherein the control circuit reads bytes of the first words out of the 
cache memory and writes them to the main memory such that they are addressed 
in the main memory in an order in which they are to appear in the second words, 
and 

wherein the control circuit forms each second word from bytes it 
reads out of the cache memory and the main memory. 

6. The apparatus in accordance with claim 4 further comprising: 

an input buffer for receiving and storing bytes forming each first word, 
wherein the control circuit reads bytes forming each first word from the input buffer 
and writes them to the main memory so that they are addressed in the main 
memory in an order in which the bytes appear in that first word, and also reads 
bytes forming first words out of the input buffer and writes them to the cache 
memory, and 

an output buffer, wherein the control circuit forms the second words 
in the output buffer by reading bytes out of the cache memory and writing them 
into the output buffer. 
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7. The apparatus in accordance with claim 5 further comprising: 
an input buffer for receiving and storing each first word, wherein the 

control circuit transfers bytes forming each first word from the input buffer to the 
cache memory; and 

an output buffer, wherein the control circuit forms the second words 
in the output buffer by reading bytes out of the main memory and out of the cache 
memory and writing them into the output buffer. 

8. The apparatus in accordance with claim 6 wherein the control 
circuit writes every byte of each first word into the main memory. 

9. The apparatus in accordance with claim 6 wherein the control 
circuit writes some, but less than all, bytes of each first word into the main 
memory. 

10. The apparatus in accordance with claim 7 wherein the control 
circuit writes every byte of each first word into the main memory. 

1 1 . The apparatus in accordance with claim 7 wherein the control 
circuit writes some, but less than all, bytes of each first word into the main 
memory. 

12. A method for forming a sequence of N-byte second words from 
bytes forming a sequence of N-byte first words, wherein N is any integer greater 
than 1 , the method comprising the steps of: 

writing bytes of each first word into a main memory or into a cache 

memory, 

transferring bytes between the main memory and the cache memory, and 
reading bytes of the cache memory or the main memory and forming 
each second word from them such that each second word comprises bytes of 
more than one of the first words. 
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13. The method in accordance with claim 12 
wherein a plurality of bytes are read from a plurality of sequential 

addresses of the main memory in a burst read mode of accessing the main 

memory whenever the main memory is read accessed, 

wherein a plurality of bytes are written to a plurality of sequential 

addresses of the main memory in a burst write mode whenever the main memory 

is write accessed, and 

wherein a single address of the cache memory is independently read 

or write accessed whenever the cache memory is read or write accessed. 

14. The method in accordance with claim 12 

wherein the step of writing comprises writing bytes of each first word 
into the main memory so that they are addressed in the main memory in an order 
in which those bytes appear in that first word, 

wherein the step of transferring comprises reading bytes out of the 
main memory and writing them to the cache memory, and 

wherein the step of reading comprises forming each second word 
from bytes read out of the cache memory. 

15. The method in accordance with claim 12 

wherein the step of writing comprises writing bytes of each first word 
into the cache memory, 

wherein the step of transferring comprises reading bytes out of the 
cache memory and writing them to the main memory, and 

wherein the step of reading comprises forming each second word 
from bytes read out of the cache memory and the main memory. 

16. The method in accordance with claim 12 

wherein the step of writing comprises, for each first word, the 

substeps of: 

storing bytes forming each first word in an input buffer, 
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reading bytes of each first word stored in the input buffer and writing 
them to the main memory, and 

reading selected bytes of each first word stored in the input buffer 
and writing them to selected addresses of the cache memory; 

wherein the step of transferring comprises reading bytes out of 
the main memory and writing them into the cache memory; 

wherein the step of writing comprises reading bytes forming 
the second word out of the cache memory and writing them into an output 
buffer. 

17. The method in accordance with claim 12 

wherein the step of writing comprises, for each first word, the 

substeps of: 

storing bytes forming the first word in an input buffer, and 

reading bytes of the first word from the input buffer and writing them 
to the cache memory, 

wherein the step of transferring comprises reading bytes 
forming the first word out of the cache memory and writing them to the main 
memory, 

wherein the step of writing comprises, for each second word, 
the substeps of 

reading bytes forming the second word out of the main memory and out of 
the cache memory; and 

writing them into an output buffer to form the second word in the 

output buffer. 

18. The methodjn accordance with claim 16 wherein the substep of 
reading bytes of the step of writing comprises reading all bytes of the first word out 
of the input buffer and writing them into the main memory. 



27 



19. The method jn accordance with claim 16 wherein the substep of 
reading bytes of the step of writing comprises reading less than all bytes of the first 
word out of the input buffer and writing them to the main memory. 

20. The method jn accordance with claim 17 wherein the step of 
transferring comprises reading all bytes of the first word written into the cache 
memory back out of the cache memory and writing them to the main memory. 

21 . The method jn accordance with claim 17 wherein the step of 
transferring comprises reading less than all of the bytes of the first word written 
into the cache memory back out of the cache memory and writing them into the 
output buffer. 



22. An apparatus for forming a sequence of N-byte second words 
from bytes forming a sequence of N-byte first words, where N is any integer 
greater than 1, the apparatus comprising: 

a first memory for storing a plurality of bytes, each at a separate 

address; 

a second memory for storing a plurality of bytes, each at a separate 
address; and 

a control circuit, coupled to the first memory and to the second 
memory, for writing bytes of each first word into the first memory, for thereafter 
transferring bytes between the first memory and the second memory, for thereafter 
reading bytes out of the second memory and forming each second word there from 
such that each second word comprises bytes of more than one of the first words. 



